A ccording to a French survey of the National Institute for Prevention and Health Education in 2005, 24% of the population aged 65 to 75 years reported one or more falls in the year preceding the survey. 1 This finding is consistent with results reported in other countries showing that falls occurred each year in more than one third of the population aged 65 years and older. [2] [3] [4] Moreover, recent French statistics have shown that more than three quarters of deaths from falls occurred in people aged 75 years and older. The rate of mortality increased even further over the age of 75 years, namely 71.6 deaths per 100,000 people between 75 and 84 years of age and 442 deaths per 100,000 people over 85 years of age. 5 Physical therapists have an important role to play in both the prevention of falls in elderly people and the multidisciplinary process because of their expertise with balance and musculoskeletal issues. In primary care, health care professionals need to assess intrinsic and extrinsic risk factors for falls and identify individuals who are at high risk for falls, especially those prone to recurrent falls. 6, 7 Several intrinsic clinical factors, such as consumption of psychoactive drugs, 3 number of medications, 3, 8, 9 female sex, 9,10 living alone, 8, 10 history of falls, 2-4,8,11,12 muscle weakness, 2-4,12,13 abnormalities of balance and gait, 2-4,11,13,14 impaired cognition, 4 and depression, 3,15 individually and cumulatively have been found to be important predictors for falls.
By taking into account these factors, it is possible to evaluate the risk for falls in elderly people. Moreover, several clinical balance tests, such as the Timed "Up & Go" Test (TUG), 16, 17 the One-Leg Balance Test (OLB), 18 the Five-Times-Sit-to-Stand Test (FTSS), 19 the Berg Balance Scale, 20 and the Tinetti Balance Subscale, 21 have been proposed for identifying the risk for falls in elderly people. Indeed, some prospective studies have shown an association between the results of these tests and the risk for falls. 8, 12, 18, [22] [23] [24] [25] In recent years in France, the use of some of these tests for people over 65 years of age has increased among general practitioners and physical therapists and in public health primary care centers. Although large-scale utilization of these tests for primary care could be useful, such widespread use could prove to be both time-consuming and costly, and, therefore, indications for testing should be specified.
Despite a large number of studies assessing the risk for falls, there currently are no prospective data defining a simple clinical tool that could be used for fall risk stratification in community-dwelling elderly people or delineating the subpopulations in which the use of such clinical balance tests would be useful. Such an algorithm should first be able to establish risk stratification based on easily measurable items obtained during a standard medical visit and subsequently to target the subgroups of people in whom clinical balance tests may provide further information for this stratification of risk for falls.
Thus, the aims of this prospective study were: (1) to develop and validate a simple clinical scale to stratify the risk for recurrent falls in a community-dwelling population who were healthy and aged 65 years and older through the use of easily obtainable social and clinical items and (2) to subsequently test, in the different risk subgroups, the added value of 3 commonly used balance clinical tests (ie, FTSS, OLB, and TUG) in predicting the risk for recurrent falls. This population-based study investigated 2,735 consecutive volunteers  (1,357 This population-based study did not have any specific inclusion or exclusion criteria other than age (Ն65 years). Those individuals who consulted for a health checkup were primarily community-dwelling individuals, apparently healthy, and motivated to be followed up.
Method Participants
The CMP received authorization from the Comité National d'Informatique et des Libertés to conduct these analyses. All individuals included in this study gave their informed consent at the time of medical examination. istics were collected in the study population, including age, living status, weight, height, and practice of physical activities. Other clinical data also were collected. Participants were queried regarding their medical history and answered questions concerning history of falls in the previous year, alcohol consumption, and current pharmacological treatments, especially the use of psychotropic drugs (benzodiazepines, neuroleptics, and antidepressants). All participants underwent a cognitive evaluation, including administration of the Mini-Mental State Examination. Health status was assessed with a test used by all Health Examination Centers in France. The question "Given your age, please indicate a score between 0 and 10, reflecting your health as you feel" was used to assess self-perceived health status. Individuals were required to answer this question using a visual analog scale rated from 0 (poor) to 10 During the medical examination, the participants performed the following clinical balance tests: OLB, TUG, and FTSS. For the OLB, participants were instructed to remain upright on one leg without support for at least 5 seconds. 18 The threshold of 5 seconds was chosen in accordance with the Tinetti Balance Subscale, 21 which considers a person to have normal balance if he or she is able to stand on one leg without support for 5 seconds. A shorter duration than 5 seconds was considered failure of this test. For the TUG, participants were observed and timed while rising from an armchair, walking 3 m, turning, walking back, and sitting down again (normal duration Ͻ12 seconds). 16, 17 In accordance with Bischoff et al, 16 a longer duration than 12 seconds was considered failure of the test. For the FTSS, participants were instructed to stand up from a chair 5 times as quickly as possible without pushing off. 8, 19 The seat height for the chair was 45 cm. The threshold for the FTSS was based on the results of our previous study in the same population, in which we demonstrated that the optimal cutoff for performing the FTSS in predicting recurrent "fallers" was 15 seconds. 8 Consequently, a duration longer than 15 seconds was considered failure of this test. These tests were chosen because they are reliable and valid clinical tools commonly used to assess functional mobility or postural stability in community-dwelling older adults, require only limited space, and can be administered quickly.
Initial Assessment

Follow-up Procedure
In December 2006, a questionnaire was mailed to all participants that included questions regarding how many times they had experienced a fall since their visit and the circumstances and consequences of the falls (mean [SD] follow-up periodϭ25 [5] months, rangeϭ18 -36 months).
A fall was defined as an event resulting in a person coming to rest unintentionally on the ground or other lower level, and not as the result of a major intrinsic event (eg, stroke, syncope) or overwhelming hazard. 4 An overwhelming hazard was defined as a hazard that could have resulted in a fall by the youngest, healthiest people. 4 Using these definitions, 2 of the co-investigators (S.B., A.B.), who were blinded to the participants' data, separately reviewed the fall events in order to classify them into 1 of 3 groups: "nonfallers" (no fall), single fallers (one fall), and recurrent fallers (2 or more falls). In 87% of cases (1,703 participants), the classification given by each investigator was the same, and in the remaining 13% of cases, the final classification was made after discussion and agreement between the 2 co-investigators.
Because studies have shown that a single fall can be considered an accidental event and, consequently, is less difficult to predict than recurrent falls, 4, 8, 12 the objective of this study was to assess the risk for recurrent falls. Consequently, nonfallers and single fallers were combined into one group (control group) and compared with the group of recurrent fallers.
Follow-up Data
Information concerning falls was obtained from 1,958 of the 2,735 volunteers (72% of the total sample). Out of the 1,958 participants, 340 participants had at least one missing item from the following variables: history of falls, living alone, FTSS score, TUG score, and OLB score. Therefore, statistical analyses were performed on the 1,618 participants for whom all data were present (59% of the total sample, mean [SD] ageϭ70 [4] years; 797 women and 821 men). According to the self-questionnaire, 333 participants (21%) reported one or more falls during the follow-up period. One fall was reported by 182 participants (11%), and 2 or more falls were reported by 151 participants (9%). Among the 333 fallers, 229 (69%) had no injuries or a minor injury (ie, scratch or superficial wound), and 104 (31%) had a major injury (ie, fracture, hematoma, joint dislocation, head injury, severe laceration, or serious soft tissue injury). No significant difference in demographic, clinical, or balance tests was found between injurious fallers (participants who had major injuries) and noninjurious fallers (participants who had no injury or minor injuries). To verify the representativeness of the sample, the sociodemographic and clinical characteristics of participants who responded to the questionnaire were compared with those
Assessment of Risk of Recurrent Falls in Elderly People
who did not respond (Tab. 1). Although statistical analysis revealed significant differences, responders and nonresponders had fairly similar values compared for age (70.1Ϯ4.4 years versus 70.7Ϯ4.6 years) and number of drugs used (3.2Ϯ2.6 versus 3.5Ϯ2.9). The proportion of women also was similar in both groups. However, among participants who did not respond, the health perception score was lower, more participants lived alone and had a history of falls. These individuals also had significantly higher failure rates for the 3 clinical balance tests compared with those who responded.
Randomization Procedure
In order to develop and validate our model for stratifying the risk for recurrent falls, we chose to divide the cohort into 2 groups comprising two thirds and one third of the participants, respectively. A number was randomly assigned to each participant, and participants were classified in ascending order of these numbers. The first two thirds then were placed in group A (nϭ999), and the remaining third were placed in group B (nϭ619). The largest group (group A) was chosen to develop the risk model, and the smallest group (group B) was chosen for the validation of the model. Both groups presented the same sociodemographic and clinical characteristics (data not shown).
Data Analysis
Comparison of baseline demographics and clinical characteristics, as well as clinical balance tests results, between recurrent fallers and controls in group A was conducted using a 2-sample t test and the chi-square test. Statistical significance was accepted at a level of PՅ.05.
All variables revealing differences at the level of PϽ.10 in univariate analysis between recurrent fallers and controls in group A, except for the clinical balance tests results, were entered into multivariate logistic regression analyses in order to identify independent risk factors of recurrent falls. A logistic regression model for the prediction of recurrent falls, with adjusted odds ratios of the variables and 95% confidence intervals, was obtained. To facilitate the use of the model in clinical practice, risk scores were obtained by multiplication of the regression coefficients of the present predictors with a factor of 5, rounded off to the nearest integer. Group A was stratified into 3 risk categories (low, moderate, and high) according to the predicted probability of recurrent falls (P), calculated from the logistic probability model following the formula 26 :
where ␤ 0 is a constant (called the "intercept") and ␤ 1 , ␤ 2 , ␤ 3 , and so on are regression coefficients of the predictor variables 1 , 2 , and 3 , respectively. For each category, the mean of all individual values of the 
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predicted probabilities was calculated and termed "risk estimated."
The scale for the stratification of participants according to the risk for recurrent falls, elaborated in group A, then was validated in group B. Following this procedure, participants in group B were divided into the 3 risk categories (low, moderate, and high), and the mean of the number of recurrent fallers was calculated for each category and termed "risk observed." Thereafter, comparisons between the "risk estimated" in group A and the "risk observed" in group B were performed.
Finally, comparisons of the percentages of recurrent fallers according to the results of the 3 clinical balance tests in the 3 risk categories were conducted using the chi-square test in group B and in the entire cohort, comprising groups A and B. Statistical analyses were performed using the NCSS 2000 statistical software package.*
Role of the Funding Source
This study was supported by grants from the Communauté Urbaine du Grand Nancy, France. The Communauté Urbaine du Grand Nancy had no role in the design, methods, participant recruitment, data collection and analysis, or preparation of the manuscript.
Results
Overall, our analyses of the characteristics of this study population showed that none of the participants had any major physical or mental impairment, presented any signs of loss of autonomy, or regularly performed activities of daily living without assistance. 
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ance tests results. The analysis identified 4 independent determinants for recurrent falls: positive history of falls, living alone, taking Ն4 medications per day, and female sex. No difference in the duration of followup was observed in the subgroups according to these 4 variables. Using the regression coefficients of the present model, a risk score was established as follows: positive history of falls represented a score of 8, living alone and taking Ն4 medications per day represented a score of 3 each, and female sex represented a score of 2. The overall score ranged from 0, in absence of any predictors, to 16, if all predictors were present. The frequency distribution of individual scores, from 0 to 16, is presented in Figure 1 .
Following the above analysis, the study population was divided into 3 risk categories: low (scoreϭ0 -4), moderate (scoreϭ5-10), and high (scoreϭ11-16), representing 58%, 29%, and 13% of group A, respectively. The choice of scores 5 and 11 as thresholds for changing risk category was determined according to the predicted probability of recurrent falls. Individuals with a score of Ͻ5 had a predicted probability of recurrent falls of Ͻ5%, whereas those with a score of Ն11 had a predicted probability of Ͼ20%. According to this classification, the mean predicted probability of recurrent falls increased from 4.1% to 30.1% between the first and third categories (Fig. 2) . Moreover, Figure  2 illustrates the validation of our scale for the stratification according to the risk for recurrent falls, elaborated in group A (hatched column) and subsequently verified in the second population group, group B (black column). The accuracy of the model was deemed excellent.
In order to assess the added value of the 3 balance clinical tests in the prediction of the risk for recurrent falls, the percentage of recurrent fallers in each risk category was calculated according to the results of the 3 clinical balance tests in group B and in the entire cohort (Tab. 4). The OLB and TUG scores did not significantly influence the percentage of recurrent falls in any of the 3 risk categories. In group B, the percentage of recurrent fallers was not significantly different between partici- 
pants with an FTSS score of Ͼ15 seconds and those with an FTSS score of Յ15 seconds in the low-risk group and in the high-risk group. By contrast, in the moderate-risk group (scoreϭ5-10), the participants who needed more than 15 seconds to complete the FTSS presented twice as many recurrent falls compared with participants who performed the test in less than 15 seconds. The same results relative to the FTSS also were confirmed in the entire cohort as a whole.
Discussion
The aim of this prospective study was to propose an evaluation and stratification of the risk for recurrent falls in elderly people aged over 65 years living in the community, based on clinical items that are easily obtained by health care professionals, and to subsequently target subgroups of participants in whom balance clinical tests may provide further information for the stratification of risk for recurrent falls.
Three main results can be derived from this study: Depending on their complexity and purpose, these tools can be used by physical therapists, physicians, or nurses to assess older adults in community, home-support, long-term care, and acute care settings.
The originality of the present study resides in the establishment of an assessment scale of risk for recurrent falls by combining 4 specific predictors, taking into account the results of multivariate logistic regression, which can be easily used by health care professionals across all clinical practice settings. Findings from other studies of community-dwelling elderly people have confirmed the validity of these factors separately. 2,3,10 -12,31,32 Indeed, history of falls over the previous year is a high predictor often reported in risk tool assessment and screening recommendation for the prevention of falls in older people. 2-4, 6 -8,11,12,32,33 Furthermore, in a recent study, Kharicha et al 10 showed that after adjustment for age, sex, income, and educational attainment, living alone remained associated with multiple falls. This finding was confirmed in the present study, as living alone was found to be the second strongest predictor of recurrent falls in our risk model. It also has been shown that elderly women have a higher risk of falling and bal- Comparison of risk for recurrent falls estimated according to the scale elaborated in group A with that observed in group B in the 3 risk categories.
Assessment of Risk of Recurrent Falls in Elderly People
ance disorders than men of the same age. 9 Older adults taking more than 3 medications per day also were found to be at increased risk for recurrent falls. 2, 34 Our data confirm that the fall prevention programs for elderly people must be oriented toward the following objectives: to improve balance and strength, to reduce the number of drugs used, 35 to promote physical activity (such as Tai Chi intervention), 36 and to promote home safety and safe behaviors.
In the present study, knowledge of these 4 parameters appeared to be sufficient in classifying participants into 1 of 3 risk categories: (1) the low-risk category, in which the predicted probability of recurrent falls is less than 5%; (2) the moderate-risk category; or (3) the high-risk category, in which the predicted probability of recurrent falls is higher than 20%. Predicted probability of recurrent falls increased from 4.1% to 30.1% between the first and third categories. That is, this scale was able to stratify participants into 3 risk categories for recurrent falls, with a risk ratio of 7.5 between the first and third categories. The strength of this study is that this scale, derived initially in a first group, subsequently was successfully validated with great precision in a second sample, who presented the same characteristics as the first study group.
In addition, this study assessed the added value of 3 clinical balance tests in estimating the risk for recurrent falls in subgroups of participants according to their risk score measured by our clinical scale. The results showed that only the FTSS was useful and presented an added value to hone the estimation of the risk for recurrent falls, whereas the OLB and TUG showed no added predictive value. Two prospective studies have shown that the inability to rise from a chair was associated with risk for falls in older people. 2, 12 In a recent prospective study of a large cohort of community-dwelling women aged 69 years or older, the inability to rise from a chair 5 times 37 These data confirm our previous study results, 8 which demonstrated that among the 3 balance tests, only a slower FTSS time (Ͼ15 seconds), which may reflect muscular weakness of the lower limbs or postural balance disorders, was a predictor of recurrent falls after adjustment for other independent factors (ie, history of falls, living alone, female sex, and number of medications). Moreover, the results of the current study further underscore that it may not be necessary to systematically assess the FTSS in all older study participants, but mainly those exhibiting a moderate clinical risk for recurrent falls, as assessed with the clinical scale established herein. For the participants in either the low-risk or high-risk category, the FTSS did not appear to provide any additive value for prediction of the risk for recurrent falls because, in these 2 groups, the risk remains low and high, respectively, independently of performance on the balance test. By contrast, in participants at moderate risk, failure on the FTSS doubled the risk for recurrent falls. Nonetheless, these results were found in small subgroups; consequently, further studies on larger groups will be needed to confirm the present data.
In a recent prospective study of a cohort of older women with some disability, Lamb et al 32 constructed 2 algorithms for prediction of falls, one based on self-report items alone and the other incorporating a selection of performance tests, especially those related to muscle strength. Their study showed the importance of performance tests, especially of knee extensor strength, in women at low risk for falls. Our data confirm that muscle strength of the lower limbs (which is one of the main determinants of the FTSS) is a major factor for the prediction of the risk for falls in older adults. 38 In this context, physical therapists have an important role in the assessment of muscle strength and treatment of muscle weakness in older adults at risk for falls.
Our results also suggest that the predictive value of the OLB and TUG for risk for recurrent falls was not powerful enough compared with the FTSS for our sample of communitydwelling elderly people. According to previous prospective studies, the predictive value of the OLB and TUG for fall risk remains unclear. In a prospective study, Vellas et al 18 demonstrated that impaired one-leg balance was the only significant independent predictor of injurious falls, but not of all falls. In another prospective study, the TUG did not predict risk for falls in a group of older adults who were healthy. 27 Nevertheless, in older women with vertebral fractures, TUG scores were associated with risk for recurrent falls, but Sitto-Stand Test scores were not. 25 Lastly, in a recent prospective study, Lin et al 24 showed that the TUG, OLB, Functional Reach Test, and Tinetti Balance Subscale exhibited excellent test-retest reliability and discriminant validity, but poor responsiveness in prediction of falls in people aged 65 years and older.
Our study showed that only 8% of the participants had abnormal TUG scores and 10% had abnormal OLB scores, whereas more than 35% had abnormal FTSS scores, both in the total population and in groups A and B. These results indicate that normal scores for the TUG and OLB are too easy to achieve for our sample or that the thresholds of 12 seconds for the TUG and 5 seconds for the OLB are not sufficiently sensitive for a general population of communitydwelling people aged over 65 years in apparently good health. These results most likely can be generalized to those individuals with few balance or mobility impairments. For these individuals, it would be interesting to increase the difficulty of these 2 tests, for example, by providing a mental task during the TUG or increasing the duration of the OLB, and then to evaluate the predictive value of these clinical balance tests for risk for recurrent falls.
Several limitations should be discussed. This study may be somewhat biased because 28% of the sample who did not respond were clinically more frail and consequently: (1) group fall rates might have been higher than previously reported if these individuals were included in the study and (2) the results of this study may not be valid for frailer populations.
Another limitation of this study is the fact that the registration of falls was assessed only once, during a follow-up of 18 to 36 months, which might explain why only 21% of the participants reported one or more falls. In contrast, in the published literature, the percentage of people aged over 65 years who reported falls approached 30% and over. 2-4 A follow-up involving sending postcard questionnaires on a more frequent basis (eg, every 4 months) would certainly result in a higher rate of recording of falls. Moreover, participants were volunteers living in the community with a mean age of 70 years and in an apparently good state of health, and our findings may not be applicable to other populations. Finally, grouping people having experienced several falls in a short period of time with those who had 2 falls over the entire followup period under the same heading of recurrent fallers may be somewhat erroneous; however, in the present study, we decided to clearly distinguish the single fallers and to regroup those with more than one
fall over the full period of the followup. Additional prospective studies are needed to confirm the predictive validity of the scale in other populations.
Implications for Clinical Practice
We believe that the results of this study may have a significant impact on primary care clinical practice in the field of fall risk evaluation. First, with the help of this scale, physical therapists and other health care professionals could easily classify elderly, community-dwelling patients in low-, moderate-, or high-risk groups of recurrent falls by using 4 easy-toobtain items (ie, positive history of falls, living alone, taking Ն4 medications, and female sex). Second, among the different clinical tests available, the FTSS could fine-tune the estimation of the risk for recurrent falls, especially for those individuals at moderate risk. We could suggest use of this clinical scale for screening and use of a larger multifactorial risk assessment for the high-risk individuals and for those at moderate risk who fail the FTSS with low scores. This strategy could circumvent the need for proposing that time-consuming and costly examinations be performed in all individuals. Nevertheless, further studies in community-dwelling individuals should be conducted to ascertain the validity, effectiveness, and feasibility of this clinical scale, as well as the added value of different clinical balance tests in assessing the risk for recurrent falls.
